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Condition of constant output of a series of operating pumping 
stations in transporting petroleum of varying viscosity, Izv, 
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Conversion of the FikGl-4 phase regulator, cnergetik 11 no.l0: 
37 0 63. (MIRA 16312) 
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"Catalog of automation means", Reviewed by Vladimir Gross. Inz 
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Some words about the Jezow Sudecki eliding airfield and some 
questions relating to wave flight. Nepules 14 no.1:6-7 Ja '62. 
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HO). Boras has an intense band at Tc. Vand weakie 
bands in the regions 490 AU, 070 1000, LOTT 1127 and 
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glass shows similar hiffuse lines whith do not alter when the 
aiuse is bested to Ams’. EK. 7. Kosentaum 
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Low frequeacy ecattering train p-.m- and «-diiodo- 
benzenes..:. By Es, seoss and A. V. Rorshunos Compe 
rend. gen. 30. UL RSS. 26, B28-31 1) ia English) 
The new type of scattering spevisunt cbeceved in erystals 

is probably due to the infermel vibta- 

nd angular, within the cryst lattice 

possible only by the cum- 

having the same struc- 

ture but cuntg. a approach to the 

sulution of the problem is made with p- (1), m- (HD) and o- 

UIT) Colfale, which have the mame mass but different struc: 

tures and consequently different moments of inertia, The 
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7 NaN * 4, 25. 
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crystal lattice. The noncoincidence of the other Ines 

should then possibly be put down to the angular vibrations 
al the whole mols. Janet EK. Austin 
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GROSS, YE. F. 


"The Low-Frequency Scattering Spectrum in Hexamethyl-benzene Crystals," Is. Ak. Nauk 
SSSR, Ser. Fiz., Vol. 4, Nos 1, 1940. 
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Garestare of the Ragtsigh line and the viscosity of quits. |’. 
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reli pare nrrabae af the spectra nf smattering of f- 
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*gorn's Theory and the Dispersion Spectrum of Alkalin 


Baloid Crystals,” E. Y. Gross, A. I. Btekhanov, 2 PP 
eqz Ak Nauk, Ser Piz" Vol XI, No h 


: le structure of alkaline pase Jaber ee 
ae tnesestical calculation of the spec pow ait 
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Temperature variation of the second-order Raman 
Gpectrum of erystale. HK. Grose ant A. Stehanov (Acad. 
-Seh USSR. Leningrad). Nature 160, Zais-gc1agzy. 
The second-order scattering of NaCl crystals shows a 
uch gee ater deyeudence on temp few the regi of snull 
thon af the hirer frequencies. fhe SYevtograine weree 
takers at Sar and FN Phe deere ase Ie tween frecuentes 
feos 16) ap te 2 en") at the COMLIMIENIE epertente te 
warcely nutheeable foe TO" aesina that at 200") The 
antt-Stokes fines of the first onfer of the Kouman spex trum 
are more senautive to temp. than the Stokes lines. They 
difference lines of the second onter od the anti-Stokes lines \ 
ure toore depenilent on temp. than thea of first ences, 
hecaue the excited state of the Lattice enters inte the ev. 
honential fietee. The reaults are in gel agreement with 
tapullishe) calens. These espts confies Hoen's theary 
of the crystal Lettice. © Bell 
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vesr/Physics - Hydrogen Boxd lt 1 Aug-49 
: Spectrum 
"Vibrations of the Hydrogen Rond an@ the Dispersion 


Spectrum,” Ye. F. Gress, Corr Mem, Acad Sci US&R, 
V. I. Val'kcv, Phys Inst, Leningrad State TT tmnt 
&. A. Zhdsnov, & pp 


"Dok Ak Nauk SSSR" Vol LXVII, No 4 


Divagrees with generally accepted explanation that — 


bands of water (and other substances) situsted in 
the low-frequency region of the dispersion spectrum 
ere caused by intramolecular vibrations of water 
molecules. It is usually suppozed that the ben2 


Lcd 3/50793 

re ate a 

VSSR/Physics - Hydrogen Bond 1 Avg 49 
(Conta) 


having an intensity maximm around 175 cm-1 is due 
to a translation intramolecular vibration, and the 
band with maximums around 500 and 750 cm-* is due 
to rotation vibration of the water molecules. 

Since about seven other substances including heavy 
water, formic acid, methyl and ethyl alcohol, 

and benzoic acid bave similar maxims, and since 
Ansel'm and Porfir'yeva showed that a xixed trans- 
lation-rotation vibration eccurs in the molscnlar 
lattice, the above-mentioned explanation is act 
convincing. Submitted 4 Jun aoe 
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USSR/Physics - Crystals, Rock Salt Sep 49 
: Polarization 


"Polarization of the Spectrum of Second-Order 
Dispersion of a Rock Salt Crystal,” Ye. F. Gross, 
Corr Mem, Acad Sci USSR, P. P. Pavinskiy, A. I. 
Stekhanov, Leningrad Physicotech Inst, Acad Sci 
USSR, 4 pp . 


"Dok Ak Nauk SSSR" Vol LXVIII, Yo 1 

Used a quartz spectograph and a powerrul watere- 
cooled mercury-arc lamp to study subject spectrum, 
Mercury resonance line of 2,537 A was used for 
excitation. Placed rock salt crystale in epecial 
am 2/50T102 


USSR/Physics - Crystals, Rock Salt Sep &9 
Polarization (Contd) 


quartz containers, heated to 700° and illuminated 
by an unpolarized source light. Light diffused 
by rock salt crystal was collected by a fluorite 
ens and passed through an Iceland spar crystal 
set in front of the spectrograph slot. Results 
of polarization studies of reflective diffusion 
spectrum of rock salt at high temperatures showed 
that most polarized part of spectrum is that of 
low frequencies from 60 to 200 cm-l. Submitted 
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Ae ty af HOM, HOE, 1041, 100A, and 3670; the trimer of | 
1105, 14005, 1890, 1052, 1671, and JON7; the tetramer of | 
VIO, 2408, 1997, 10, and 3078; the pentamer of 1105, i 
1410, 1040, 1649, 3070, anc 3085; ‘und the polymer of £192, 
1037, 1000, 3071, and s0H1, Front ena yxia of the fre- 
in the dimer and the trimer 


uencics It was concluted that 
1s bocated at the ende and in the 


the double bond, C:C, 
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US8R/Physics - Combination Scattering Apr 50 
Spectra 


"Spectra of Combination Scattering of Small Fre- 

quencies in Para-, Meta-, and Ortho-Diiodobenzene 
Crystals,” Ye. F. Gross, A. V. Korshunov, V. A. 

Sel'kin, Leningrad State U, 4 pp 


"Zhur Eksper 1 Teoret Fiz" Vol xXx » No & 


Problems encountered in dynamics of molecular 
crystallic lattices are considered best studied 

by method of combination spectra. Introduces 
experimental results in study of subject spectra. 
Table gives frequency (in cm-1) versus intensity ‘ 
of line for subject chemicals. Submitted 15 Dec 49. 
es 159899 
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Elastomers 


"Spectra of Combination Dispersion and the Process 
of Isobutene Polymerization,” Ye, F. Gross, Corr 
Mem, Acad Sci USSR, K. B. Nel*Bon, Ya. M. Slob6din, 
Leningrad State U imeni A, A. Zhdanov, Mil Med Acad 
imeni S. M. Kirov 


imo. 


"Dok Ak Nauk SSSR" Vol LXXV, No 5, pp 697-700 


Constituticn cf the dimer (I), trimer (II), teramer 
III}, pentamer (IV), and polymer having av mol wt 
of S00 (V) detd from their spectra. Found I to ce . 


ne 
- . ye 


2a 17219 


USSR Chemistry - Fuels, Synthetic a. (Dee 50 
Elastomers (Contd) 

coustas*t of the 2 possible isomers; II of isomers 

having double bond both in middle of chain and at end, 

while mol cf III, IV, and V have double bonds at end. 

of chains cnly. 


= ; 172T9 


CIA-RDP86-00513R00051703( 


APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00051703 


| USSR/Chemistry - Fuels (Conta) 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


we 
“2 


os 


+ USSR/Chemistry - Fuels Apr 51 
_- Plastics 


“Spectra of Combination Scat 
Molecular Polymers and the Pp 


butene," Ye. F. Gross, K. V. Nel'son, Ya. M. Slo- 


Vv, Leningrad 
"Zhur Fiz Khim" vol XXV, No 4, pp 504-512 

Obtained spectra of combination scattering of light 
for dimer, trimer, tetramer, pentamer, and polymer 


of isobutene with av mol vt 800. Analy 
tion frequency of 


C=C bonds in various forms of ea 
Cluded polymers tended tovard 


ch polymer, con- 
mol structure wi 
_ C=C bond at end of chain. ee 
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Se oke 7 P. p. Pavinskiy, A. I. Stekhan 
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1s. 
res of 2d-order light dispersion py crystals 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


CIA-RDP86-00513R00051703 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


velit ys eB oe SS 


"Conbination Scattering sem pase Etrect/ 

tals of Heavy Ice ; . ¥F. = 
cag ts Aced Sci USSR, V.-I. Val'kov, Phys Inst, 
Leningrad State U imeni Zhdanov 


“Dok ak Nauk SSSR" Vol 100d, Ko 5, PP 161-763 


Since no information on the gear poe! 
in heavy ice Goo ented ay 


e, the authors 
us epoca oF combination scattering of light 


in heavy ice crystals and compared its complete 


- terium Oxide 1) Dec 51 
USSR/Nuclear Physics ip, 0) a 


spect ice (H.0). They obd- 
st ea ae sh Sn ee ee cee of the aoe 
img spectrum in D,0 ice: 2,690, ay ees 
2,530, 275, 256, 236, 218, 203, an 
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USSR (600) 


Physicists 


Prof. V. N. Tsvetkov, winner of the Stalin Frize. Vest. Len. un 7 No 6, 1952. 


Monthly List of Russian Accessions, Library of Congress, May 1953, Unclassified. 
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_ “Some Laws Governing the Spectra of Low-Frequency 
| Combination Scattering /Raman] of Isomorphous 
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GROSS, YE. Fe 


Crystals of Dihalogen-Substituted Derivatives of 
Benzene,” Ye. ¥. Gross, A. V. Korshunov, V. A. 
Selkin, Leningrad State U 


“Zhur Eksper i Teoret Fiz" Vol 22, No 5, pp 579-589 


Outlines expt] research on subject: spectra which 
allows one to attribute some spectral frequencies 
of scattering to orientational mol oscillation in 
the cryst lattice. Proposes the assumption that 
the revealed low-frequency lines of small intensity 


215T91 


are excited by translational mol oscillations, due 


to imperfettions of the cryst lattice. Indebted 
to N. N. Porfir'yeva. Received 7 Sep 51. 
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GROSS, Ye.¥,; ROLESOVA, V.A, 


Raman spectra of two- 
26, 1673-80 +52 O-component silicate Glasses, Zhur, Vis. Khim, 


(CA 49 no.13:6254 153) (MLRA 6:1) 


1, Leningradekiy gosudaretvennyy universitet, 
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G2osS, Ye. F. 


USSR /Physics - Infrared 11 May 52 


“Light Absorption by Cuprous Oxide Crystal in 
Infrared and Visible Part of the Spectrum," 
Ye. F. Gross, Corr Mem, Acad Sci USSR, N. A. 
Karryyev, Leningrad Phys-Tech Inst, Acad Sei 
USSR 


"Dok Ak Nauk SSSR" Vol 84, No 2, pp 261-264 


Authors systematically investigate absorption 
spectra of semiconducting crystals. Authors 

state that Zhuze and Ryvkin (cf. "Zhur Elsper 
4 Teoret Fiz” 20, 152, 1950) ascribed Cuo0 
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photocond to impurity mechanism. Max absorp- 
tion in infrared is found at 8.9p and 12.6p 
ané is explained by electron transitions. Ac- 
knowledge the interest and discussions of 

A. F. Ioffe and the assistance and cooperation 
of V. P. Zhuze. Submitted 13 Mar 52. 
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"Optical Spectrum of the Exciton,” Ye. F. Gross, 
Corr Mem, Acad Sci USSR, N. A. Karryyev, Lenin- 
grad Phys-Tech Inst, Acad Sci USSR 


"Dok Ak Nauk SSSR" Vol LXXXIV, No 3, pp 471-474 


In a previous work ("Dok Ak Nauk SSSR" Vol LXXXIV, 
No 2, 1952) the authors described the phenomena 
observed by them during absorption of light in 
CupOd crystal in the infrared and visible part of 
the spectrum. In this work they describe further 
investigations on light in Cu90 crystal for the 
case of the visible part of the spectrum. The 


225781 


results of these investigations were reported 

19 Sep 51 at the Phys-Tech Inst, Acad Sci USSR, 

in Leningrad, and on 12 Dec 51 at the Phys Inst, 
Acad Sci Ukrainian SSR, at Kiev. References: Ya. 
I. Frenkel', 1936; V. P. Zhuze and S. M. Ryvkin; 
I. M. Dykman and S. I. Pekar. Submitted 17 Mar 5 
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GROSS, Ye.F., chlen-korrespondent; ZAKHARCHENYa, B.P. 
Dok1,AN SSSR 90 no.5: 745-748 Je '53. 


Excitons in a cuprous oxide crystal. 
(MLRA 6:5) 
1, Leningradskiy fisiko-tekhnicheskiy institut Akademii nauk SSSR. 2, Aka- 
demiya nuuk SSSR (for Gross). (Electrons) (Cuprous oxide) 
(absorption of light ) 


Describe phenomena observed by the authors during study of the 
absorption of light in cuprous oxide, and discuss their new investigations into 
the phenomenon of an electron's transition to the frec zone during the photo- 
dissociation of an exciton, which corresponds to the complex absorption spe:trum 
beyond the limits of hydrogen-ltke series, 260T95 
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eratures , 11 Sep 53 


ussR/Physics - Low Tesp 
Cuprous Oxide 


"Excitons in Cuprous oxide Crystal at Temperature of 
Liquid Helium (4.20) ,"*- Ye. F. Gross, Corr Mem Acad 
Sci USSR;-B. P- gakharcheny® ana N. M. Reynov;~ Lenin- 
grad Phys~-Tech Inst, Acad Sci USSR 


pp 265-267 


+ continue previous investigations of spectrum of Cus0 
(Gross et al; DAN 84, Nos 2, 3, (1952), 90, No 5) 
(1953)) using still lower temps and equipment of higher 
disperison. Absorption jines of H-Like series, 
269T107 


nd shifted 


ascribed to exciton spectrum, narrowed & 
violetwards. Results are tabulated. Rec 9 Jul 53. 


DAN SSSR, Vol 92, No 2, 
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Gross, EB. F. Memb. Corres. of Acad. of Sc. USSR; Zakharchenya, B. P. and 
Reynov, N. M. 

Stark effect on excitons of cuprous oxide crystals in a heterogeneous 
electric field. 


Dokl. AN SSSR, 97, Ed. 2, 221 - 223, July 1954 

The article deals with the Stark effect as observed on the spectrum of 
cuprous oxide crystals placed in a strong heterogeneous electric field 
which was built with specially designed and arranged electrodes. Pic- 


ture-diagrams and a table show the results of the experiment. Two refer- 
ences: 1 since 1913. Table, drawing, photos. 


Acad. of Sc. USSR, The Physico-Techn. Institute. Leningrad 
June 7, 1954 
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ussk/ Physics - Spectral analysis 
Card 1/1 Pub. 22 - 12/40 


Authors : Gross, Es. Fes member correspondent of the Acad. of Scs. of the USSR; Zahhar- 
6 » De Pe5 and Reinov, .N. M. ; 
Title : Fine stricture of the exciton series Lines in cuorous oxide 


Periodical : Dok. 


' Abstract : A spectral a 
A spectrograoch 
for the analysis. 


tals- many fine absorption lines we 


8 
spectrum, Six references; 5-USSR (1952-1954) - 
grams. 


Institution : Leningrad Physico-Technical Institute of the Acad. of Scs- of the USSR 
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Card 1/1 Pub. 22- 10/45 


Authors : Gross, EB. F,, memb. corresp. of the Acad. of Scs. of the USSR; Zakharchenya, 
OT EN Heynov, N. H. 


e es 
Title : Zeeman's effect in the spectrum of the exciton of cuprous-sulfate crystals 


Periodical Dok. AN S3SR 99/4) 527-528, Dec 1, 1954 


Abstract A study of the causes of existance of an abundant number of absorvtion lines 
in the spectrum "of the Cu 0" exciton (combination of a hole and an electron) 
is described. The study was conducted with the help of a wide dispersion 

srectral apsaratus in a strong magnetic field. Four USSR references (1952- 
1954). Table; illustrations. 


Institution : Leningrad Physico-Technical Institute of the Acad. of 3ca. of the USSR 


Submitted eee 
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Abst Journal: 
Authors 
Institution: 
Title: 


Original 
Publication: 


Abstract: 


Card 1/2 
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Glass. Ceramics. Binders, I-9 


Referat Zhur - Khimiya, No 2; 1957, 5166 


Gress, Ye. Fes Kolesova, V. A- 
en 


Academy of Sciences USSR 


Raman Effect and Structure of Vitreous Bodies 


Sb. Stroyeniye stekla, M.-L., AN SSSR, 1955, 56-61 


Data are presented concerning change in frequencies and intensities of 
iteration of composition of glass (G) (quartz, 80- 
otassium silicate). On the basin of anticoinci~ 
of crys.alline quartz and vitreous silica 
network of vitreous silica 
of crystalline quartz. 


From investigations 0 ca (for instance, 
density measurements, x-ray diffraction analysis), pn taking 
4nto account the invariable separation of christobalite crystals on 
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t 
USSR/Chemical Technsligy- Chemtcal Preducte and Their Application -- Silicates. 
Glass. Ceramics. Binders, 1-3 


Abst Jourral: Referat Zhur - Khimiya, No 2, 1957; 5166 


Abstract; devitrification cf vitrequs silica, the authors reach the conclusion 
+hat structure of the network of tnis G is close te the structure of 

the christobalite lattice. In the case of alkali silicate G there is 
nad a gradual transition from structure of vitreous silica to that of 
vitreous metasilicate of the alkali metal, similarly to that observed 
in the case of mixed crystals. Absence of superposition in spectra 
of G having intermediate compositions indicates that the network of 
these G comprises no large regions of chemical heterogeneity. Two- 
componant alkali silicate G must be regarded either as peing entirely 
undfom chemically (the atome are atatintically distributed within 
the G network), or as having very small regions of chemical hetero- 
waneity -- 80 email, that one may assume & mutual effect of atons of 
one boteroyganesun region on patural osclllations of atans located 
withtn another region. Concerning the question of the exiutence in 
G of crystallites, f.e., of regions of high apatial orderliness, 
neither spectroscopy nor x-ray examination can provide, at the pres- 
ent time, either a positive or 4 negative answer. 
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Abs Jour: Referat Zh.-Kh., No 8, 1957, 271616 


Author : Ye.F. Gross. 
rept : Are there Grystallites in Glass? 


22-324. 
Orig Pub: vSb: Stroyentye stekla. M--L., AN SSSR, 1955, 3 


8 
tence of crystallites in glas 
ints out that the exis pep are 
stract; The author po ee aide Fe 
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4s impossible spectrosc 


tallites in glass, is given. 
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pically to prove the Lanny of cry 

See also RZhKhin, 1957, 5160. 
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» Referat Zh.-Kh., No 8, 3997, 27618 
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nee ; Once More about Crystallites. 


Orig Pub: vSb: Stroyeniye stekla. M.-L., AN SSSR, 1955, 324-3256 
g Pub: : 
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‘ tions are expressed, whi eee 
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1957, 5166, 5169 and 5170- 
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Author : Ye -F. Gross. 
fai S Answer to Publication of V-A. Florinskaya- 


Orig Pub: vSb: Stroyenlye stekla. M.-L.) AN SS8R, 1955, 332-335. 


rimental reasons 
Abstract: Proofs that V.A. ee has bag eae pagan Se ter 
the presen talli glas 
rage ae ole 1957, 5166, 5169 and 5170. 
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USSR/Physics - Absorption spectrum FL-3092 
cara 1/2 Pub. 153 - 22/23 

Author : Gross, Ye..F.; Yakobson, M. A. 

Title : Brief communication. Linear absorption spectrum in cadmium sul- 


fide crystal at the temperature of liquid helium 


Periodical ; Zhur. tekh- fiz., 25, February 1999, 364 


» he senior writer observed (DAN SSSR, Gh, 471, 1952) in the ab- 
sorption spectrum of CdS crystal at T®77.3°0K, the temperature of 
Liguid nitrogen, & sharp line and wider band cituated around the 
long-wavelength edge of the ground light absorption of caS crys- 
tal lattice, and in further development of this investigation of 
exciton absorption in Cuz0 crystal (DAN SSSR, oO, T45; 1953; DAN 
SSSR, 92, 265, 1953 and 99, 231, 1954) undertook new experiments 
with CdS crystal at mc .20K, the temperature of Liguid helium, 

in the course of which experiments {t was clarified that the long- 
wavelength edge of ground absorption of caS erystal posse: 3e5 just. 
as does Cu,0 crystal a very complex structure (at Ts4.2°K the 
senior author and his co-workers coserved tn the spe-trul ef Cd5 


Abstract 
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cara 2/2 FD-305 


Abstract : crystal around edge of ground absorption ll sharp absorpticn lines 
and 4 wider bands indicating fine structure). The present brief 
communication gives a table of the frequencies of these lines and 
also the frequencies of the edges of the observed bands. The 
writers note that the structure of the absorption edge depends 
upon the polarization status of the absorbed light and that the 
complex structure of the absorption spectrum of CdS points to the 
large number of electron levels in the forbidden zone of CdS crys- 
tal. Just as in the case of Cu,0 the writers associate the struc- 
ture of the edge of the ground absorption of CdS with the excita- 
tion of excitons in the crystal lattice of CdS. They thank N. M. 
Reynov, head of the cryogenics Jaboratory of the Leningrad Physi- 
cal Technical Institute. Co-authors of the senior writer in the 
mentioned earlier works are N. A. Karryyev, B. Pp. Zakharcheniya, 
and N. M. Reynov. 


Institution <: - 


Submitted + January 17, 1955 
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card 1/1 pab. 153 - 16/29 


Author : Gross, Ye. F.5 Kapiyanskly, A. A. 
Title : Spectrum of absorption edge, internal photceffect, and structure of crys- 
{ais 


Periodical : Zhuar- tekn. fiz-, a5, No 9 (September), 1955; 1661-1663 


Abstract - The writers discuss the difficuit factors that determine the possibility of 
the existence of oxeLton levels and theix properties; namely, the number of 


Levels, their energy, vales of disposition, width, intensity, and poLariza- 
tion of corresponding absorption lines. In particwar they discuss the 
probiem uf what influence is exerted by the structure of the crystalline 
jattice upoo the line spectrum of absorption edyn. ‘Tney conclude that the 
exeiton mechanism governing the excitation of the internal photoeffect has 
received new confizmation. Nine references: @.g- Yes F. Gress and N. Karry- 
yev, DAN SSSR, 81, 47, 19592; Ye. F. Gress and B. P. Zaknarcheniye, DAN SSSR, 


90, 745, 1953. 


Institution 


Submitted ; May 20, 1955 
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‘Category z USSR/Optics - Prysice, ¢Ftics K-5 
Abs Jour : Ref Zhur - Fizika, Ne 3, 1957, No 2315 


Author +: Gross, Ye.F. Kapiyanskiy, AA 
Title : On the Abacrpti:y Spectra cf Cr yetals of Certain i-dides 


Orig Pub ; Zh. tekhn. fiziki, 1955. 2%. 2 iz, 2061-2068 


Abstract ; Absorption spectra cf s°:@se erystacs vf red Eglo tity, Foi (rr), and CdIo (III) 
were investigstei. Crystea's 2 were a5 the focm of plates favies a thickness d 

from gsevera’ tens t: several Lundreis of microns acd ae yptieal xx axis c in 
the plane cf tae piat=. | dispieys strong dicnrcism st (7-3? ard at 20°K. 
If the plane cf the cr yetal is perpesdicuiar tz the ray cf light, cue observes 
only the sharp edges =f the sbecrptiza of the ordinary acd extracrdinary rays, 
the former being gnitted by 250-300 A t-wara the longer wavelength relative to 
the latter. At 77 3°4 tte $330 A is fully polerized with its electric vector 
E perpendicular tic. At 4.2°K. the porticu cf the absorption spectrum of the 
ordinary ray between the two absorption edges differs from the 77.3°K spectrum 
in the following respects. the 5330 A liue becomes considerable tarrower and 
shifts towards 5296 A, anid a veaker narrow 5321 A line appears; the edges of 
the continucus abserptica shifts teward the sh-rter waves ard forms a small 
step of corntinucus abscrption at 52F0 A, with a weak 5238 line visible against 
its backgrcund; all the lines ana the step are similaxly polarized with E per- 
pendicular toc. Crystals "rl are ic the form of plates :d ranges from 0.1 to 


wR TES HPD Sa ge Aa ES EERE E aE § ARE x a IEEEAP au: 
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Abs Jour : Ref Zhur - Fiztka, No J. 195], Ne 2315 


several microvs: the place ~f which is perperdicuiac to the c axis and are 
grew from aquecug eolutions. At 17.3K, the crystals with d 2 1« display 
only & sharp ascrptio: sige st 4g70-5690 A, aui is thacryatals with d~0.Ja 
one can se6 oc this elge bands et 4ou8 { a strong ese, AA 10A), 4060 (AA* 
500 AY and 3750A ( 2 =30 A) Near 3460 A, the coutauuous absorption grows 
sharply, fermisg the edge cf a otep that forms the hacky’ tind for bands at 

3130 A ( 422 50A). 27R0A strong, A?=40 A), 2690 A. aad 2610 A (both weak). 
At 4.2°K the spectrum is almost unchacged, at 2O"C the bards proaden strongly 
and shift towerd the Iovg waves The Fier abserptic. coefficient in the lines 
and in the bards (40%--197 om'+\, the fact that the stesSchiometry cf the crystals 
{s maintaived 4s the result <f the manwer in which they sre grown, ard the 
constaacy of the atrscture of toe charactersstic absirptu. upot prolonged il- 
lumination indicate, ic tre authera’ epinico that this structure can be attri- 
buted to the furdamenta) lattice ef eryatais I aud li. the case of J this 

4s ascribed to excit:: excitaticu. Crystals ia were grown from aqueous solu- 
tion or frim a mites mags ani made io the form of hexagonal plates with a 
plane perpendicuiar te c and with 4 = $0--500,% . A "#rrew 3835 band, the inten- 
sity of which is strongly dependert ca the g@rewth cocdatic:s, 18 located near 
the absorptior edge in the vicinity of 3500 A. This band splits up into narrow 
3832 and 3845 A linee at & 2°K 
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Card 1/1 Pub, 22 ~ 17/62 

Authorg ry oe bi F,, Menber-Correspondent of the Acad, of Sc., USSR; and Yakob' son 
pace 1 : oie ee of the end of the basic absorption of greenockite | 
Periodical : Dok, AN SSSR 102/3, 485 ~ 488, May 21, 1955 


Abstract 1 Now o 
xperimental studies of the abso 
; rption spectrum 
stals (C4S) are described, The studies ravantad a As ey sao 
ong= 


Institution : Acad, of Sc., USSR, Phys4co-Technical Institute 
Submitted ; February 4, 1955 
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B-4 
Abs Jour ;: Referat Zhur - Khimiya, No 1, 1957, 11 
Author > Ye.F. Gross, I.M. Ginzbury. 
Inst BT ee 
Title : Spectra of Composite Scattering of Crystal of Molecular 
Compounds. 


Orig Pub 


Optika 1 spektroskopiya, 1956, 1, No 5, 710-714 


Abstract : With a view to investigate the influence of the formation 
of molecular compounds on spectra, the spectra of monocrys- 
tals SbCl, (I) and SbBrz (II) were studied. Low frequen- 
cles of (fn cm-l) 35, 56, 66, 96 and 63 and frequencies of 
intramolecuéa& oscillations (IMO) of 133, 152, 317, 342 
for I and 92, 110, 227 and 236 for IT were found. The mi- 
nine and maximum moments of inertia (I, . 10740 ana I, - 
lov" & X 8q.cm) of the molecules of I and II are: 

I, = 303 and 696, = 523 and 1210. The low frequencies 
are satisfying the relation 


eg Me = Ip/ I, (1) valid 
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Abs Jour : Ref Zhur - Khimtya, No 1, 1958, 141 


for the frequencies of the rotational oscillations in iso- 
morphous crystals. The low and the IMO frequencies of 
2SbCl3. Cele (IIL) and 2sbBr3.CgHe (IV) are as follows: 


22, 43, 64, 83, 110, 117 (III); 22, ha, 58, 71 (IV); 
and 136, 162, 312, 327, 350, 606, 989, 1176, 1573, 1607, 
3062 (III); 89, 102, 213, 225, 241, 990, 3065 (IV). 

The comparison of the spectra of I, II, IIL and IV leads 
to the conclusion that the low frequency spectra of I, II 
and III, IV differ essentially, while the IMO frequencies 
of III, IV coincide with the IMO frequencies of I, II and 
v6He- Consequently, the molecules of I, II and CéHe move 
in lattices as a whole with reference of one to another. 
The frequencies 22 and 42 - 43 of III and IV refer to the 
rotational oscillations of C He.» The frequencies 64, 83, 
110 (III) and 42, 58, 70 (1v3 satisfy (1) and correspond 
to the rotational oscillations of the molecules of I and 
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II located in approximately equal force fields. 
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GROSS, Ye. F. ;KAPLYANSKIY, A.A. 
Neorresparereowirteneris — 


Absorption and emission spectra of cuprous chloride inclusions in rock 
salt crystals. Opt. 1 spektr. 2 no.2:204-209 F '56. (MIRA 10:3) e@ 
(Copper chlorides--Gpectra) (Sodium chloride--Spectra) 
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absorption edge o! G0. 
- plex structure with 2 steps at 

each step 2 very narrow em 

The absorption in the st 

temp. The absorption o 

decreases with lowered temp., 

lines appear on the continu 

form a series of frequencies 

(wis 1,23... +) The H-type 

series Is attritusted 40 exciton excitation, 

considered as a quasi H-atom conbination of an clectron 

and a hole, The exciton in CuO is a ‘Free’? travelling 
wesciton. ‘Other absorption expts. were made on Ci,0 

pilates polished down to 20 »- A new green series of 4 lines 

was discovered at 77.3°K., with rv, = 18507 — 126/n! 
(n= 2,845), also attributed tothe exciton, An indication 
: of the presence of the first line of the green series was found 
, at 425K. At 1.3°K. a fine structure of the lines of the 

series was observed; some deviations from H-type 


‘orbits are present, es; ty for low quantuin nos. #. 
pene 


. Stark effect at appl: | fields of 20 kv. and 70 kv. was 
observed; however this effect was considerably different 

*froms the behavior of the at. spectral lines of H, indicating a 

‘more complex nature of the exciton. _. 8. Pakswer 
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Author : Gross. Ye.F., Kapiyac:skiy, AA. & vikov, B.B. 
Title -Yhetee sdecticity, Raiiatio.. a.2 Absirpti os of Light 14 Helo crystals 


Orig Pub ; Zh. tekh. fizik:. 1956, CE Re 3, FGT-7% 


Abstract : An investigati « was made of tne Aistribunicr cf phe treezinetivity Sm n of 
single cryste's -f -e* Hala wen eryetais {7} at 77.3-K 4 prlsrized Pent. 
The optical axis c 12 parallel tc the wurPece of paste i. If the ligrt is in- 
cident exactly permecdicutas +: the surface, the 6 carve for a ray with E 
perpecdicular t> ¢ tas a rapid rise rea: the sharp Bea rpt:c: edges of this ray 
( Ac 53§C0--53901, ari thes. imi. cshes giswly toward tte short-wave side. This 
decrease cotaits %arr.w wap, fhe prsitl: of which c’intiles wita tae pelar- 
ized 5330 A ex:ttic abeccpti . Lice (E fs merpedicutar t ec», The © pp curve 
for a ray with E parallel te c has a broad maximum, corresponiing to the absorp- 
tion edge of the extraordizary tay ( = 4960--5159 A). If plate I is turned 
slightly about oe: axis perperiiculay to the surface. a narrew peak appears at 
5330 A. The fact that the 9330 A exciton lize appears beth iz the form of a 
peak and in the form of a gap in $ oy, 18 asctibed ts tre variatios ir the ab- 

serption of light of varyi-g polar ibats on. as a funectirc of the crystal orien- 

tation relative t> the iccidert ray. Tas peak of & ph ‘s 2berved when 
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excitoms are formed over the ectice thick:ess «f the crystal, while the gap 

in ¢ Appears “Geo they are created and anuibilated 1n the surface layers. 

It is"deduced teat tne protleffect 15 partiy due tc exeitcr excitation. An 
assumptiou js mate that the pustoeffect cccurring upo absorption in the con- 
tinuous spectrum 15 8.82 due tr exciton formeticn by recmmbiustion of electrons 
and holes. 
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yo Zeeman ils in th: yellow series of excurog or ac 
Pes oxi oon ak. ER. Cross, BLP. Zakiurel yaad Q 
nov (Phys.-Teeh. Mast, Acad. oe o.e., Lenin TN) 
. & previous 7 , eee 


hate TAT IAL, 


investigations of the sbsorntion lines of CuO etystals (ct. 
C.A. $0, GO308) the Leeman effect of the yellow series was 


Lav K, (ie erysta 
netic field of 27000 o rsteds, lines of the serics 1 = 3, 4, fy 


Re 
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USSR/Electricity - Semiconductors G-3 


: Ref Zhur - Fizika, No 2, 1957, No 4212 


: Gross, Ye.F., Kaplyanskiy, A.A., Novikov, B.V. 


Structure of Spectral Curve for Internal Photoeffect in Crystals of 
Cadmium Sulfide 


Zh. tekhn. fiziki, 1956, 26, No 4, 913-916 


: A connection is established between the line spectrum of the absorption 


edge and th: spectral distribution of photoconductivity of a CdS 
crystal. A:cording to the concepts concerning the exciton mechanism of 
photoconductivity, each line in the absorption spectrum corresponds to 
a maximum of photoconductivity. When CdS (7 = T1-3°K) is exposed to 
light so polarized that the E-vector, the optical axis c of the crystal, 
and the direction of the incidence of the ray lie in the same plane 
(the E vector and the axis c form thereby a smal] sharp angle), in the 
spectral distribution of the photoconductivity displays narrow maxima 
at 4869, 4840, 4820, and 4710 A. The first three maxima are in good 
agreement with the lines in the absorption spectrum. In the case when 
E is perpendicular to c, the wavelengths 4869, 4840, and 4820A corres- 
pond to dips in the curves of the spectral distribution of photocon- 


: 1/2 
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ductivity. Such a phenomenon was observed earlier by the authors in the 
case of HgI5 (Referat Zh. Fizika, 1956, 2316) and is connected, in 
their opinion, with an increase in the absorption coefficient when E 

is perpendicular toc. If the coefficient is very large, all the light 
is absorbed near the surface, which may cause a reduction in photo- 
conductivity owing to the increased exciton annihilation. 
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Author : Gross, E.7. 

Inst : Leningrad Physico-Technocal Institute, Academy of Scien :es 
USSR 

Title : Spectrum of Excitation of Excitons in Solids. 

Orig Pub ; Zh. tekh. fiziki, 1956, 26, No 5, 938-910 


Abstract : A very complete survey and critical analysis of the experi- 
mental material devoted to the study of the optical spectra 
of excitation of excitons in crystals of Cu,0. Data are gi- 
ven for the yellow and green series of absorption lines, 
and also for the fine structure of the yellow series. Data 
for the line of the series (without account for the structu- 
re) fit quite well into the hydrogen-like model of the exci- 
ton, but precise measurements of the Stark effect, described 


Card side 
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Abstract : in detail in the work, indicate that the spectrum of the ex- 
citon of a crystal Cuo0 Is far from hydrogen-like. The author 
proposes that the exciton should be more readily considered 
as a system similar to the complex atom. Biblioyraphy. 45 
titles. 
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| Author : Gross, Ye-F.,-Yakopaen , MA. 

| Inst = ae 

! pitle : Radiation spectrum of the exciton. 

| 

1 | orig Pub : ™ tekhn. fiziki, 1956, 26, Ho 6, 1269-1371 

| Abstract + An investigation was made of the azure Luminescence of 2 

\ cas crystal at 71-3° When the excitation 1s produced 
i py the 663A mercury line or by the continuous spectrum 
of an 4ncandescent lamp in the plue region of the spec~ 

trum, one observes the following Lines and radiation oands 
(the numbers is the parentheses {ndicate the poundaries © 
| | the bands ): 4805, 4813), (4838, 4858), 4870, 4875, 4880, 
| \ 4886, 4925, 5009+ The radiation tine 4870 A coincides 
i with the exciton absorption Line at ‘(7-3° K and is polari- 
! zed the same 88 the latter. The 4870 A line snd the 485 
| _- 4838 and 4813 -- 4805 A pands are the stronzest in the 
| Ca cara 1/2 
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USSR/Physical Chemistry. Crystals, 
Abs Jour: Ref “hur-Khimiya, No 5, 1957, 14520 


Abstract: bands of CdS and a group of lines analogous to the 
"violet" CdS luminescence. Wave lengths of the centers 
of the two short wave emission bands of 6811 and 6837 A 
at 77.5°K, brought to the temp. of 4.2°K, 6740 and 
6766 A, coincide with two strong lines of agsorption, pr 
6735 and 6753 A. These bands are considered due to 
emission of the exciton during its annihilation. As in 
the case of CdS, lines and bands of CdSe emission and 
absorption are differently polarized. 
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Abs Jour: Referat Zhur-Khimlya, No 9, 1957, 29747 


Author : Gross Ye. Fe-; Kaplyanskiy A. A., Novikov B. V. 

Inst + Academy of Sciences USSR 

Title +: Exiton Structure of Spectral Curves of Photoelectric Effect in 
Crystals 


Orig Pub: Dokl. AN SSSR, 1956, 110, No 5, 761-764 


Abstract: Investigation of spectral distribution of internal photoeffect (PE) 
of HgI, and CdS crystals in the proximity of absorption edge where, 
according to other publications, narrow exciton absorption lines 
are present. Measurements were conducted at 77.3°K in polarized 
light, with monocrystal plates containing the c axis or perpendicular 
to c, at different mutual orientations of light vector E, direction 
of light incidence 1 ans axis c. In the case of singular beam, when 
C and E form an acute angle, HgI has a PE peak at 5330 A, and cds 
has peaks at 4869, 4840 and 4820 A. Position of all peaks coincides 
with the position of the lines of exciton absorption of these crystals. 
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The conclusion is reached that optical excitation of exitons causes 
intexrnal PE. Wide structureless PE maxima in the region of absorp- 
tion edges of ordinary and singular beams are probably connected 
with continuous absorption. This shows that PE arises also on light 
absorption in continuous spectra. However in such a case the PE can 
be caused by excitons formed by recombination of electrons and holes. 
Occurence of recombination is confirmed by exciton radiation of these 
crystals on excitation in principal lattice. With another orienta- 
tion of c, E and 1, in lieu of PE peaks at the location of absorption 
lines are found PE dips, which are attributed to surface absorption 
of light. The effects of infrared and red brightening on PE curves 
have been investigated. 
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SUBJECT ussR / PHYSICS CARD 1/2 PA - 1982 
AUTHOR GROSS,E.F., ZACHARCENJA, B.P. 
TITLE ‘The Linear and the Quadratic ZEEMAN Effect and the Diamagnetism 
of the Exiton of Cuprous Oxide Crystals. 
PERIODICAL Dokl.Akad.Nauk 111,fasc.3, 564-567 (1956) 
Issued: 1 / 1957 


One of the most interesting objects for the investigation of the exitonlike ab- 
sorption of light are cuprous oxide orystals. In thim Cu,P-plates two series 
of absorption lines could be observed at the temperature Of liquid nitrogen: 

a yellow and a green series, the frequencies of which duly satisfy the series 
relation of hydrogenlike atoms. The first line (n = 1) of the yellow series de- 
viates considerably from the hydrogenlike relation. If the crystal is cooled 
down to 1,3° K up to 10 terms of the yellow series could be observed. In Cu,0- 


crystals the exiton can probably be represented, at least at high excited 
states, by MOTT'S model, i.e. the exiton can be considered as a system con- 
Sisting in a definite manner of an electron and a hole. The radius of the exi- 
ton orbit is enlarged to the €& -fold of the orbit of an isolated atom, where 

es is the dielectricity constant of the medium. Because of the large dimensions 
of the exiton the Stark-effect on the lines of exiton absorption could be ob- 
served under the effect of comparatively small fields applied to the crystal. 


In the case of Cu,0-plates of 100 micron thickness the authors were able to 
make the following observations at 15° K by using a magnet for 30.000 Srsted: 
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Dokl. Akad.Nauk 111, fasc.3, 564-567 (1956) CARD 2 / 2 PA - 1962 


The first term of the yellow exiton series splits up into a triplet on a magne- 
tic field, which field as usual consists of a not displaced line in the n-compo- 
nent and of a doublet in the o-component. The considerable narrowing of the 
lines at 1,3° K and the use of a spectrograph with high dispersion permitted 
the observation of the ZEEMAN splitting up not only in the case of the firat 
narrow line with n= 1, but also in the case of the other terms of the series. 
The lines n = 3,4,5 split up in the magnetic field into doublets, and these 
doublets were observed on the occasion of investigations of polarization in 

the case of x- and also of d-components. On this oocasion the components of 

the doublets are identical in both oomponents. However, it 14s possible that 
ZEEMAN'S splitting up furnishes a quartet (which is not dissolvable) the x- and 
d-components of which are very olose together. Furthermore, the terms of the 
series whioh was split up in the magnetic field shift towards shorter wave- 
lengths. Diamagnetic shift in the exiton spectrum permits the determination of 
the exiton radius, and at n= 5 the value Tex" 200 8 is found. By means of 


MOTT'S model ri 280 2 is found for the analogous quantity, which may be 


described as good agreement. 
Thus the quasiparticle exiton actually exists in a solid with the properties 
of an atomic system. 


INSTITUTION: Physical-Technical Institute of the Academy of Science in the 
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! “TE Bpecitescopic atudy of abaorption and emiaglSil of cuprous 


: chloride introduced {nto a crystal of gock alt, . 
; and A. A. Kaplyanskil (fhys-Tech. fust., Acad. scr 
i U.S.8.R., Leningrad), Optita ¢ Spebtrurkopiya 2, 204-9 
: (§967).~-The abserpuog spectrum of NaC} crystals 460 
thik contg. 1065 CuCl at 77.3°K, had ton atyoracpical 
bunds: @ narrow band at 3810 A. and a wide une near U780- 
8720 The center of the narrow band In crystals 100 
thick was at 705 A. The pinition of these banda was 
practically the same as in CuCl alone (cf, Kokhanenko, : 
C.4. 46, BBT6d; £0, Gla; Shalomova and Mendakov, CAL 
$0, 04; $., CA. 49, WOSY).  Tecadiation of crystals with 
-a Ss0-me source caused caniision, the spictram: of whiet 
contained ao GASTAUR AL doublet atat teu wile band? at 
4775 A. and 3725 A. ‘This doubling of criisskm bands ps. 
absorption bands was related to the reakiorption of emis- 
sion. Execltagion witt Hg A 2S4 ing (absorption region of 
+ 4 in—Wacirc i B (ct. Kate, CiA~ 41, 
6180c1}) at 77.3°K. peestneed adint. inten emisdon band 
at 34 » In the. visible region NaChCuCl at 77.3° 
emitted yellow greenish light which gradually cbanged tol 
vinles with an increase in the temp. ‘This was acearupaniedl 
by a deerense In the Intensity. On anneqlirg af crystals 
followed by rapid cooling, the structure  alverption aud 
tuininescense apestra completely disappeyred.  Hawever, 
In annested and gradually cooled ceystals pre soit of 
epectra was restored, Repetithon of thin process wjth the 
same crystal dit not affect dhe reproducibility. ta stipend, 
antl then rapidly cooled crystals wept al room fitap. for 
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‘about ons year, the iapéctrum was coripletely restored { 
This Indicates that colloidal CuCl diffused in NaCh av 


- 4 gradually concentrate back, A study with polariaed light 
+ showed that the size of CuCl particics was <0.5 »). This 
yj tuethod has many practical advantages (larger size of 

crystals, inert to huaildity fa the air, ets.) over the sub. 
« Umatlon of CuCh futo Glas (cf. Koklaaenko {C.A. 0, 
PB Ratichy 


9161s)). ALP. Katlcty | 
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GROSS, Ye,¥,; ZAKHARCHEBYA, B.P.3 HBYHOV, N.M. 


“Zeqmn effect in the exciton spectra of cuprous oxide ana ae) 
‘ Fis, sbor. 20.3!36=39 '57. 


ikhni ches {netitut AN SSSR, 
a Trees Be macten) (Axcitons) (Magnetooptics) 
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TITLE: 


PERIODICAL: 


SOSTRACT: 


GROSS,E.F., RAZBIRIN,B.S., JAKOBSON,M.A. PA - 2187 


“The Line Spectrum at the Edge of the Main Absorption and on 


the Structure of the Crystals of Sulphur-Cadmiuzn. (Russian) 
Zhurnal Tekhn.Fiz. 1957, Vol 27, Nr 1, pp 207-209 (U.3.5.R.) 
Received: 2 / 1957 Reviewed: 3 / 1957 


At first some relevant previous works are cited. On the occasicn 
of a further development of these investigations of the ab- 
sorption of light in CdS crystals, at temperature of liquid 
helium, the authors discovered the folloving interesting pnenin- 
ena: 1) The narrow bands in the range of strong absorption, 
which are located on the shortwave side of the line spectrum .° 
the absorption of the CdS crystal, show a fine structure. In 
the case of some bands this structure is more distinct than in 
the case of others. 2) Adsorption bands of the CdS crystals 
also have different states of polarization. Some lines are very 
highly polarized so that they occur in the spectrum only in 

one component, Other lines are either not polarized at all or 
only very slightly. 3) The weak absorption lines of the CdS 
crystals are on the long wave side of the edge of the main ab- 
sorption} they are weaker and extremaly sensitive to the condi- 
tions on which CdS crystals are produced and bred. The crystals, 
which were bred under different conditions, also have different 
spectra, especially with respect to the weak lines. Lines and 
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PA - 2187 
The Line Spectrum at the Edge of the Main Absorption and on 
the Structure of the Crystals of Sulphur-Cadmium (Russian). 


weak bands with high absorption coefficients which were on the 
short wave side of the spectra of lines proved to have good sta- 
bility. They obviously belong to the exiton levels. 4) The 
authors found an extraordinary veriability of the line speotrum 
of absorption in the case of most of the crystals investigated. 
This applies not only to crystals produced by means of various 
methods but also for different points of one and the same 
crystal. Different orystal ranges also have different spectra. 
These and other phenomena indicate a very strong macroscopic 
{nhomogeneity in the structure of various parte of a crystal 
and these ranges are sometimes distinctly separated from each 
other. Some phenomena resemble the STARK effect and indicate 

a strong inhomogeneity of the electric fields on the different 
parts of the crystals. The variety in the spectra of the CdS 
crystals, their inhomogeneity and variability may be due to 
several reasons of which, above all,the following are the most 
important: 1) The existence of a surplus of Cd- or S atoms in 


-the CdS crystals. 2) The existence of "foreign" atoms in the 


CdS lattice, 3) Defects of all sorts in the crystal lattice. 
4) Mechanical deformations of the lattice. 5) Surface 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


PA - 2187 
The Line Spectrum at the Edge of the Main Absorption and on 
the Structure of the Crystals of Sulphur-Cadmium (Russian). 


phenomena and surface levels. The phenomena observed by the 
authors offer wide possibilities for spectroscopical exani- 
nations of the CdS orystals. 


ASSOCIATION Leningrad Physical-Technical Institute of the Academy of 
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Gross, Ye. F. and Kaplyanskty, A a 


Absorption of Light in Crystals of Mercury Halides 
(Pogloshcheniye sveta v kristallakh galogenidoy rtuti) 


Izvestiya Akademii Nauk SSSR, Vol XX1, #2, pp 220- 
224, 1957, USSR, Seriya fizicheskaya 


Excited states of solids are manifested in absorption 
spectra of crystals by discrete structure at the long 
wavelength border of internal absorption. The role 
of the lattice in the existence and properties of 
exciton levels can be experimentally detected by 


two methods: 


1. Studying and comparing adsorption spectra of 
crystals of different chemical compounds possessing 
similar lattices; 


2. Studying absorption spectra of erystels of dif- 
ferentmodifications of the same substance possessing 
polymorphism property; this method allows to detect 
the effect of crystal lattice on exciton levels "in 
the pure form." 
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Absorption of Light in Crystuts of Mercury Haulides 
(Pogloshcheniye sveta v kristullakh galogenidov rtuti) 


The article describes results of studying absorption 
spectra in mercury halides HgJ5, HgJ and Hg3r, » 


The absorption spectrum of tetrugonal modification of 
HgJ., has a complicated and diverse structure (lines, 
bands, continuous absorption steps extending in a 
wide spegtrum region from 5,330 to 4,725 i (at 
T © 77.3 K), Basing on the Dykman and Pekar theory, 
the narrow lines in the absorption spectrum can be 
ascribed to the excitation of non-polaurizing excitons 
in the HgJ., crystallic lattice. The broad bands can 
be wsorited to the formation of pclarizing excitons 
connected with the higher excitation levels in the 
HgJ, crystal. 

In the absorption spectra of the rhombic modification 
of HgJ,, no discrete structure was observed. The 
rhombié lattice of HgBr., 18 wholly isomorphic with 

the rhombic HgJ. lattice and their absorption spectra 
are indentical. These résultu indicate the strong 
effect of lattice structure on crystal exciton levels. 
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Adsorption of Light in Crystals of Mercury Halides 
(Pogloshcheniye sveta v kristallakh galogenidov rtuti) 


The difference between tetragonal and rhombic HgJ 
modifications stems mainly from a difference in the 
geometry of lattices. 


Adsorption spectra of HgJ were also studied. Structure 
wus not detected in its monocrystals; in the thin 
polycrystal layers a broad band preceding continuous 
adsorption spectrum was discovered. The band center 


is situated at a wavelength of 4,240 K(atT- 717.3°K). 
It can be ascribed to the excitation of polarizing 
excitons in the HgJ lattice. This fact indicates the 
possibility of different effects of lattice structure 

on the polarizing and non-polarizing exciton levels. 


Comparing these results with the results of photo- 
sensitivity of the two HgJ, modifications, the following 
correlation can be established: crystals of tetragonal 
HgJ, possessing linear exciton structure at the border 

Card 3/4 of adsorption spectrum are highly photo-sensitive; 
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Adsorption of Light in Crystaln of Mercury Halides 
(Pogloshcheniye sveta v kristallakh galogenidov rtuti) 


crystals of rhombic HgJ., deprived of any structure at 

the border of adsorption spectrum are non-photo-sensitive. 
This correlation indicates the great role of excitons 

in the phenomenon of internal photo-effect. 


3 spectra are given. There are 18 references, of which 
10 are Slavic (Russian). 


INSTITUTION: Physico-Technical Institute of the USSR Academy of 
Sciences 
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AUTHOR: _ GROSS ,YE.P.» RAZBIRIN ,B.S., YAKOBSON M.A. PA - 3573 
TITLE: Line Spectra of Fundementel Absorption Edge of the Cd3 Crystals. 
(Lineyohatyy spektr kraya osnovnogo pogloshcheniya kristallov 
aermnistogo kadmlya, Russian) 
PERIODICAL: | Zhumal Tekhn. Piz. 41957, Vol 27) Nr 5» pp 1149-1151 (U.S.S.R.) 


ABSTRACT: The present paper gives @ detailed description of the observations 
made at T= 4.2° K. At this temperature the lines mentioned were 
particularly distinot. The monoorystals of CaS investigated were 

obtained in different manners! 

ie According to PRERICH'S method (Phys.Rev. 725 


594, 1957). 
2.) By sublimation of pure CaS powder in a H,S- and Ho - atmosphere. 
In the oase of all monoorys tals investigated the optical axis 0 
was in a plane of the orystal and was direotioned according to the 
groove on the surface, It was found that a group of thin and weak 
lines on the edge of the real absorption domain, 2A 48894860 &, 
wlergoes considerable changes with respect to intensity and 
breadth and number cf lines on the occasion of transition from one 
orystal to another. The number of absorption lines differs 
according to the differant orystals. In most samples their spectra 
were observed also in polarized light. Some of the thin lines at 
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PA - 3575 
Line Spectra of Fundamental Absorption of the CdS Crystals. 


the edge of the absorption were highly polarized. The thin lines 
with long waves in the domain of 2A 4889-4865 & are fully 
polariged. Those strips whioh are located on the short-wave side 
of the variable thin lines do not change their position consider- 
ably and seem to be stable. It turned out that not only the various 
orystals can differ from one another with respect to the speotrum, 
but that also various parts of one and the same orystal have 
different spectra. The great variability of the narrow lines on the 
edge of the absorptio mst still be 4nterpreted and explained. 
(With 1 Table, 3 Illustrations, and 1 Slavio Reference). 


FTI 


214221957 
Library of Congress 
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AUTHOR: GROSO,Ye-Fe, HAZBIRIN, 3.5. 57-6~36/36 
lITLes ~ Hydrogen-like Line Series in the Spectrum of the Cadriua-Sulphide 


Crystal on the Border of Basic Absorption. (Yodorodopvuobnaya 
seriya liniy v syektre kristalla sul'fida kadmiya u kraya 05- 
novnogo pogloshcheniya, Russian) 

PERIODICAL! Zhurnal Tekhn. Fiz., 1957, Vol 27, lir 6, pp 1398 - +399 (U.S. 4.Re) 


ABSTRACT: A regularity,” in the distribution of the lines of the spectrun 
was found to exist where the thicker crystals have a group of 
broad stripes AA 4860 - 4790 Q. In very thin crystals with a 
thickness of about 1 ae , it was possible, because the stripes 
contracted and became narrow lines, to see a group of 4 thick 
absorption lines in the polarized light with an electric vector 
(which is located in a plane that is vertical to the optical 
erystal axis). It was found that the frequency of these lines 
satisfies the hydrogen-like dependence. ‘he authors are of the 
opinion that this hydrogen-like series of thick lines in the ab- 
sorption spectrum of the CdS shows that this series belongs to 
the exitons in the CdS crystal lattice. It is shown that the 
crystal in the plane which is vertical to the optical axis is 
"{gotropio". It is assumed that in the case of excitation by a 
polarized light with an electric vector (which is located in a 
plane that is vertical to the optical crystal axis) the ex- 
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57=6-36/36 
Hydrogen-Like Line Series in the Spectrum of the Cadmiun- 
Sulphide Crystal on the Border of Basic Absorption. 


citation spectrum of the exitons can be hydrogen-like, which fact 
was also confirmed by experiment. (vith 1 table and 3 Slavic 
references) 
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Gross, Ye.F., Zakharchenya, B.P. 57-9-3/40 


The Diamagnetic Zeeman Effect and the Exiton Structure in Cuprous 
Oxide Crystal (Diamagnitnyy effekt Zeyemana i struktura eksitona 
v kristalle zakisi medi) 


Zhurnal Tekhn.Fia., 1957, Vol.27, Nr 9, pp» 1940-1943 (USSR) 


In the case of a number of crystals narrow lines and absorption 
bands are observed at the edge of the basic absorption on the side 
of long waves. The investigation carried out here intends to prove 
that these narrow lines and bands are caused by exitons and not by 
an “adnixture" center. This investigation is connected with the 
proof of the existence of the existence of exiton-quasiparticles, 
which is characteristic of the crystalline state. The author show- 
ed already in Zhurnal Tekhn.Piz., 1956, Vol. 26, p Joo that the 
Zeeman effect is of a peculiar character the lines of the yellow 
Cuj0 -series N= 3,4,5,6. This Zeeman effect can be used for the 
purpose of proving the aforementioned existence. Further investi- 
gations showed that this effect is much more complicated, namely: 
the observed splitting-up of the lines n «= 3,4,5,6 of the yellow 
exiton series is not caused by the ordinary linear Zeeman effect 
as was originally asaumed by the author, but is conected with the 
diamagnetic quadratic Zeeman effect. It is shown that with one and 
the same n, but different azimuth quantum numbers 1 orbital mag- 
netic quantum numbers m, somewhat different diamagnetic displace- 
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‘Cuprous Oxide Crystal 
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ments take place, which, even if the ordinary linear Zeeman effect 
ia lacking, leads to the splitting up of the energy terms in the 
case of the exiton. The investigation of the magnetic splitting 
up in the %- and d-components of the lines of the yellow series 

in Cu,0-crystal showed that with the lines of the series ne« 3,4 
5,6 the diamagnetic quadratic Zeeman effect occurs, whereas the 
ordinary Zeeman effect is lacking. This proves that the narrow li- 
nes observed are caused by exitons and not by “admixture” centers. 
There are 15 Slavic references. 


Leningrad Physical-Technical Institute AN USSR ( Leningradskiy 
fiziko-tekhnicheskiy inatitut AN SSSR) 


April 15, 1957 
Library of Congress. 
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57-9-35/40 


. Groas, Ye.Fe, Razbirin, B.S. 


The Spectrum of Edge Absorption in CdS Crystals and Its Relation 
with the Surface and Deformation of the Crystals 

(Spektr krayevogo pogloshcheniya kristallov sul'fida kadmiya 1 
yego svyaz's poverkhnost'yu 4 deformatsiyami kristallov) 


Zhurnal Tekhn. Fize, 1957, Vol. 275 Nr 9, pp» 2173 - 2176 (USSR) 


CdS orystal of various thicknesses were investigated. It was 
possible to investigate the absorption spectrum of a crystal 
of one tenth micron thickness. It was found in this case that 
the self-absorption of light was 80 weak that it was possible 
to penetrate far into the violet part of the CdS absorption 
spectrum and to observe two new relatively broad washed out ab- 
sorption stripes at the tomperaturg of liquid helium (Tag 2° K). 
One of them, has a breadth of 20 R in the neighborhood of about 
A «4710 2, the other, with a breadth of 30 A in the neigh- 
borhood of A = 4660 ‘% Both are on the shortwave of the strips 
previously detected by the authors (Zhurnal Tekhn. Fiz., 1957, 
p. 207 and DAN SSSR, 102, 485, 1955). Beaides, the absorption 
spectrum of thick orystales obtained by the Frerikhs method was 
investigated. On the basis of experiments carried out it is 
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57-9-35/40 


The Spectrum of Edge Absorption in CdS Crystals and Its Relation with the Sur- 
face and Deformation of the Crystals 


assumed that the narrow absorption lines in CaS crystals are 
not connected with the volume of the crystals but with its sur- 
face and are probably created during transition of the electrons 
under the influence of light into any levels, which are apparent- 
ly located on the surface of the crystals. Both groups of ex- 
periments show that the narrow absorption lines are connected 
with the levels located on the surface of the crystals and are 
perhaps produced as a result of foreign substances existing on 
the surface of CdS crystals. It is shown that by the frequency 
of four stripes of nearly equal width which with one component 
of the electric vector Elc (c - the optical crystal axis) sa- 
tisfy the hydrogenlike relation. Observations carried out with 
polarized light make it possible to distinguish between two 
groups of CdS crystals which are distinguished from each other 
by the polarizatio of groups of narrow lines within the range 
of AA 4889 - 4855 A. There are 4 figures, 1 table, and 5 Slavic 
references. 


Card 2/3 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


57-9-35/40 


The Speotrum of Edge Absorption in CdS Crystals and Its Relation with the Sur- 
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